Reversal of glomerulosclerosis after high-dose enalapril treatment in subtotally nephrectomized rats.
Interventions to block the renin-angiotensin system (RAS) halt the progression of renal lesions in renal damage models. It has recently also been reported that established glomerulosclerosis can be reversed by pharmacologic blockade of the RAS. It was the aim of this study to confirm that high doses of angiotensin-converting enzyme (ACE) inhibitors reverse established glomerulosclerosis and to extend the findings by providing quantitative information on glomerular geometry, podocytes and other glomerular cells, renal vessels and tubulointerstitial tissue. Male Sprague Dawley rats were subjected to subtotal surgical renal ablation (SNX) (n = 27) or sham operation (n = 31) and fed using a pair-feeding protocol. Eight weeks after surgery, rats were either sacrificed or allocated to two arms: enalapril treatment (48 mg/kg body wt per day administered in the drinking fluid for 4 wk) or no treatment. Renal morphology was evaluated after 8 or 12 wk, respectively, by stereology in tissue fixed by pressure-controlled perfusion. Both systolic BP and albumin excretion rate were significantly higher in SNX compared with sham-operated controls. They were significantly reduced in SNX after delayed enalapril treatment. The glomerulosclerosis (GSI), tubulointerstitial (TII), and vascular (VI) damage indices were significantly higher in all SNX groups than in sham-operated controls. At the end of the experiment (12 wk after SNX) GSI, TII, and VI were significantly lower in SNX with delayed enalapril treatment (0.77 +/- 0.18, 0.63 +/- 0.19 and 0.43 +/- 0.16, respectively) compared with untreated SNX (1.64 +/- 0.14, 1.16 +/- 0.34 and 0.67 +/- 0.29, respectively). GSI, TII, and VI were also significantly lower in SNX with delayed enalapril treatment compared with SNX sacrificed without treatment 8 wk after SNX. The same was true for glomerular volume. The number of podocytes was not affected by SNX, but podocyte volume was increased. Both indices remained unaffected by treatment. The numbers of cells within the mesangium and endothelial cells per glomerulus were significantly lower in SNX after delayed enalapril treatment compared with untreated SNX. These results strongly suggest regression of preexisting lesions, i.e., glomerular, tubular, and vascular remodeling as well as reversal of glomerular hypertrophy by ACE inhibitor treatment. The study confirms that high-dose ACE inhibitor treatment causes partial reversal of glomerular as well as interstitial lesions in subtotally nephrectomized rats.